Role of interleukin-6 in beta2-microglobulin-induced bone mineral dissolution.
beta2-microglobulin (beta2m) amyloidosis is commonly seen in patients undergoing long-term dialysis. beta2m has been shown to induce in vitro bone mineral dissolution. The present study was designed to investigate the effect of beta2m on osteoblast function and the role of interleukin-6 (IL-6) on beta2m-induced bone resorption. Using neonatal mouse calvariae as well as primary osteoblasts and MC 3T3 osteoblast-like cells, IL-6 production, release, and gene expression were investigated with enzyme-linked immunosorbent assay (ELISA) and semiquantitative reverse transcription-polymerase chain reaction (RT-PCR) techniques, respectively. In calvariae, beta2m induced a time- and dose-dependent calcium release, which was maximum following a 48-hour incubation at a concentration of 10-5 mol/L. beta2m (10-6 mol/L) also induced a significant release of IL-6 from calvarial and primary osteoblastic cultures. Using 10-6 mol/L beta2m, the amount of IL-6 mRNA in MC 3T3 cells increased in a time-dependent fashion, which peaked at 3 hours and declined to baseline by 12 hours. In primary osteoblast cells, beta2m maximally increased IL-6 mRNA levels at 6 hours; however, they remained elevated up to 24 hours. Compared with control, the presence of beta2m significantly increased cell proliferation of both primary osteoblasts and MC 3T3 cells. To investigate osteoblastic function further, osteocalcin mRNA was quantitated. Incubation with beta2m for 3 to 24 hours did not alter the amount of osteocalcin mRNA in the MC 3T3 osteoblast cells. beta2m affects bone metabolism by mechanisms that include increasing IL-6 gene expression and release, and enhancing osteoblast proliferation without affecting osteocalcin gene expression.